ERROR SCANNI NG I N FLASH MEMORY Rel ated Application This patent
applicatiqgg g%@jgﬁspriority benefit from U S. Appli cat ipggJ¥n0s/010005
11/ 843, 466 ?i eg 22 August 2007 which is incorporated herein by
reference. 5SField Enbodi ments of this disclosure relate to
non-vol atile nmenory devi ces, including managing information in flash
menory devi ces. Background Non-volatile nmenory devices such as flash
menory devices are used to 10 store data or information. Flash nenory
devices reside in many conputers and el ectronic devices, for exanple,
cel lul ar phones, digital caneras, digital audio players, and digital
recorders. Flash menory devices may al so be used as 8%ééable st or age

devi ces such as portabl e EBRQBy NINGAIN BLASHUMBEM h drives or
"thunb” drives. In some cases, fl [ony devi ces may substitute
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or wite operation to store information in the cell, a 20read
operation to read information fromthe cells, and an erase operation
to erase O Field

Embodiments of this disclosure relate to non-volatile memory devices,

including managing information in flash memory devices.

Background
Non-volatile memory devices such as flash memory devices are used to

10  store data or information. Flash memory devices reside in many computers and
electronic devices, for example, cellular phones, digital cameras, digital audio
players, and digital recorders. Flash memory devices may also be used as
portable storage devices such as portable Universal Serial Bus (USB) flash
drives or "thumb" drives. In some cases, flash memory devices may substitute

15  for conventional magnetic hard drives in computers and other electronic devices
or systems.

A flash memory device stores information in numerous memory cells,
which are usually formed in a semiconductor chip. A flash memory device
usually has a programming or write operation to store information in the cell, a

20  read operation to read information from the cells, and an erase operation to erase
or delete information from the cells.

In some cases, potential errors may occur in the information stored in the
flash memory device. If the potential errors are left undetected, the information
may become unusable. Therefore, there is a need for methods, apparatus, and

25  systems to detect potential errors in information in flash memory devices.



or delete information fromthe cells. In sone cases, potential
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of the inventiPBodiFle® ofdnt fivenitd@rt showi ng a rel ati onship between
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FIG. 4 is a chart showing a relationship between error rate and number of
read operations of the memory device of FIG. 2.
10 FIG. 5 shows a block diagram of a network system according an

embodiment of the mvention.

Detailed Description

FIG. 1 shows a block diagram of a system 100 according an embodiment
15 of the invention. System 100 may reside in an electronic system such as a
computer, a cellular phone, or a digital camera. As shown in FIG. 1, system 100
may include a memory device 101 having a memory array 102 with memeory
cells 104 to store information. The information may include at least one of data
from a user and control data generated by system 100. System 100 may also
20  include a memory controller 103 to contro! communication between memory
device 101 and a processor 106 via one or more interfaces or bus 105 and bus
107.
System 100 may further include a management component 119, which
may participate in scanning memory device 101 for potential errors in
25  information stored in memory device 101 and correcting the errors. As
described above, undetected potential errors may become unusable. In system
100, scanning memory device 101 for potential errors before the information
becomes unusable and then correcting the errors may reduce an overall error
rate, or avoid unusable information, or both.
30 Management component 119 may include monitoring unit 131 to track a
number of accesses to and from memory array by monitoring signals on bus 105,

107. or hoth. For examble. monitorine unit 131 may include at least one counter



Detail ed Description FIG 1 shows a bl ock diagramof a system 100
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errors based on error correction code (ECC) data associated with the stored
information. The ECC data may be generated based on codes such as Hamming
code, Reed-Solomon code, and BCH code (Bose, Ray-Chaudhuri, Hocquenghem
code).
15 In FIG. 1, arrows 141, 142, and 143 indicate that either the entire
management component 119 may reside in only one of memory device 101,
memory controller 103, and processor 106, or portions of management
component 119 may be scattered among at least two of memory device 101,
memory controller 103, and processor 106. Management component 119 may
20 include software program instructions, firmware, hardware, or a combination
thereof. An example of firmware in management component 119 includes basic
input output system (BIOS) circuitry or circuitry similar to BIOS circuitry of an
electronic system. An example of hardware in management component 119
includes circuit elements such as flip-flop circuitry, register circuitry, state
25  machine circuitry, and other circuit elements.

Memory device 101 of FIG. 1 may include a non-volatile memory device
such as a flash memory device. Processor 106 may include a general-purpose
processor (e.g., a processor used in a computer) or an application specific
integrated circuit or ASIC (e.g., a processor used in a cellular phone or a digital

30  camera). Memory device 101 and memory controller 103 may be formed ftom
the same semiconductor die and enclosed in the same semiconductor package or

chip. Memory device 101 and memory controller 103 may also be formed from

separate semiconductor dice and enclosed in separate semiconductor packages or

3
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or a conbinati,on, LNEnR%Yon Al 'ﬁoofreﬁhihgﬁw@a@%ﬁe.g 349TPRE

conponent 119 °Tnc asi ¢ 1 nput ‘out put system circuitry or
circuitry si nmmeatory devBteQ®1ahayche doupledito amingdrface oombus seyis asehms 180 and
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101 of FIG 1 may include a non-volatile nenory device SAJch S a
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processor (e. gomm%a@ REERTRindiSHiflg laRel SpRARBAYrdviEd GteARRal £AL 10N
specific integrated circurt or AS?C (e.g. , a processor used in a
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entire memory array 202 or in an individual block.
A control circuit 216 may control operations of memory device 201
based on signals on terminals 240 and 241. The operations of memory device
25 201 may include a write operation to write or program information into cells
204, a read operation to read information from cells 204, and an erase operation
to erase information from cells 204. The write, read, and erase operations of
memory device 201 may be performed in connection with various activities in
memory device 201, such as scanning for errors in information stored in cells
30 204
Control circuit 216 may include a management component 219, which
may include an embodiment of management component 119 of FIG. 1. In some

embodiments, management component 219 of FIG. 2 may include fewer circuit
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device. In some embodiments, memory device 201 may include a NAND flash
memory device where cells 204 may include flash cells arranged in a NAND
flash memory arrangement. In other embodiments, memory device 201 may

25  include a memory device such as a NOR flash memory device, a polymer
memory device, a ferro-electric random-access memory (FeRAM) device, a
phase-change memory (PCM) device, e.g., Ovionics Universal Memory (OUM)
device, a nitride read only memory (NROM) device, or a magnetoresistive
random access memory (MRAM) device.

30 One skilled in the art will readily recognize that memory device 201 may
include other components, which are omitted from FIG. 2 to focus on the various

embodiments described herein.
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20  system, such as system 100 of FIG. 1, or in a memory device, such as memory
device 201 of FIG. 2. Thus, the memory device in method 300 may include
memory device 101 of FIG. 1 or memory device 201 of FIG. 2.

Activity 310 of FIG. 3 may set a condition to scan for errors in
information stored in a memory device. A circuit in a controller or a processor,

25  such as memory controller 103 or processor 106 of FIG. 1, or a circuit, such as
control circuit 216 of memory device 201 of FIG. 2, may set the condition.
Setting the condition may include storing at least one of selected values in a
storage unit. A storage unit, such as storage unit 132 of FIG. 1, may store the
selected values set by activity 310.

30 Setting the condition in activity 310 may include storing a first selected
value such that scanning for errors may be performed when a number of read
operations in the memory device exceeds or is at least equal to the first selected

value. For example, when the first sclected valué is set at M, where M is an
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1, or acircuit, such as control circuit_ 216 of n%g-ﬁireﬁr device 201 of
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unit, such as storage unit 132 of . y store the select e
val ues set by nmotary devwcedwlen BoSeber ofyritaepetatians i tha blopkaxesedp pyis310

may include stori Q8aito fild e §1658Fhive. For example, when the fourth selected

20  value is set at W, where W is an integer, scanning for errors may be performed

on the block when the number of write operations in the block exceeds or is at
least equal to W.
Setting the condition in activity 310 may also include storing a fifth
selected value such that scanning for errors may be performed at every time
25  interval that is indicated by the fifth value. For example, when the fifth selected
value is set at T, which may represent a time interval such as a number of days,
scanning for errors may be performed at every time interval indicated by T.
In activity 310, the first, second, third, fourth, and fifth selected values
may be stored in any combination. For example, only one of the first, second,
30  third, fourth, and fifth selected values may be stored. Thus, the condition to scan
for errors in information in the memory device may depend on only one of the
first, second, third, fourth, and fifth selected values stored by activity 310. In

another example, at [east two of the first, second, third, fourth, and fitth'selected
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val ue such that scanning for errors nmay be perforned when a nunber of
read oper he nmenory devi ce exceeds or is at
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bl ock exceeds tiermemontdevieasindpgifatming aBrad Speiation to read infordhatipw fromn
activity 310 rct}a al sodrncl ude storing a third 10 sel ected val ue such
t hat . scanni ng oPBPY st ﬁ‘ay be performed at a random | ocation in a

bl ock of the nenorwcdeity 830 Wﬁacﬂ(a’mm‘ﬂﬁtoﬁﬁccéﬁaﬂ ’mbaﬁmibeﬁDSadcessas
bl ock of the memgry device exceeds or is | east (gﬂﬁ the third
sel ect ed val udayppy “@(%ber ohARSLHE® “F‘ﬁlfFOH‘ by 9‘51’% i§MSet at

R where Ryis eﬁfﬁoﬁlﬂ{eﬁﬁeﬁohvﬁ9@@@hﬁ9ﬁa&5 tHeRiber MakcdSeshSchantiRdnat the
random | ocati on when the 15hunber read operations in the bl ock

exceeds or i s namberafsiccasepsalA ¢nRr, SUCh as cogpter 1 hgofiHE. &onel equshthen
activity 310 na l-A0 v, such
t hat scanni ng P%bg{ao?f?aglr’é}‘gswgﬁ%%3I3po;r§%g%?1é2m oc%g‘g”tsﬂéyﬁsemry
devi ce when a stuageemitdB2wf FiI& 1o peyatoroths nimbehaftactdssskeftextbeeas or i s
at least equal to fhe fourth selected value. For exanple, when the

fourth sel ect 88"B# val ue is set at W where Wis an integer, scanning

for errorgsmay be maehemBBchradedsite nﬁliyﬁﬁdﬂu&%ﬁh:ﬁﬂb@oﬂtbﬁb@per@ﬁomﬁmﬂe
operations in the block exceeds or is at |east equ t

o)
the condi ti on MeMeE deviPe yIpmmhsy obfead opietpg aay ‘F‘jr‘Fga tot P‘F‘P erot?
sel ected valu ng:'@rartlgﬁ‘g SHANR BY sdcRirs §F hSeSh PR DR HR HBH

every tinme 2 erval hat Is indicated by the fifth value. For.
exanpl e, when d@Weemeqmumeﬁmdssvam:eaisg ingtnde gmumberpfiread gpeyations in

represent a t'a%‘? i ﬁal{lglﬁc‘ﬂ"ﬁg ?hg' Jr ofh cg?s\é?mag gg% fLor

errors may be “pértorne VEry tine ervarndic
20  number of write operations in a block of the memory device.

Activity 340 determines whether condition to scan for errors is met. In
activity 340, the number of accesses in activity 330 may be compared with a
corresponding selected value set by acﬁvity 310. The result of the comparison
may determine whether the condition is met.
25 For example, the condition in activity 340 is met when a number of read
operations in the memory device exceeds or is at least equal to a selected value
(e.g., value B described above), which may be stored in a storage device by
activity 310.
In another example, the condition in activity 340 is met when a number
30 ofread operations in a block of the memory device exceeds or is at least equal to
a selected value (e.g., value B described above), which may be stored in a

storage device by activity 310.



In activity 310, the first, second, third, fourth, and fifth sel ected
val ues may_be §to_red I n any conbi nation. For exanple, ly on f the
first, secoRd" 4N rd, fourth, and fifth selected val ggg%ﬁﬁ‘ﬂl)& 003
st or ed. Th_us, the condition to scan for errors in information in the
menory devi ce may Uepettr exangsl,thocmdifontih ectivitySyt) ismeomikn 2 mimteer

fourth, and fifth selected vajues_.stored by activity 310. .1n, anot.her
Lol e, i BhSHd eSS Dok of teiaand deting pifeeds sipy atjeei et B

tindsel ebted ,valuesviTRY (e, BIRITedeschibdiBabol S waRAGhdy ¥¥btdred ican for
errors in information in the nmenory device may depend on at |east two

of the first, storagoddvice by aalivity P+ h, and fifth selected val ues.
Activity 320 may agcess the gﬂf\}%?c?ﬁH&Qn aéﬁ@ﬁ%ﬁb@m%h@hm%é

devi ce may”include pertornin € oper at to store or wite

i nformati on t of wiies operanioys thevbloek ofthelmpmofiodavicegxecede atisaplsesiteinenl t o
read information fromthe menor Vi ce Agtivity, 330 track
a nunber of a&%i‘%@é‘?d“f’ﬂ&(ﬁ@nﬁ’ée{‘egﬁ dS%?BB%%%bsOVﬁ)a‘y”%ﬁﬁ‘éP Ay Sgorﬁél]?r%%r of
accesses to ag@rgg@ggﬁwgﬁmymdevi ce. In some 10 enbodi nents,
activity 330 may track the nunber of accesses by counting the nunber

of accesses. A coufi&nothes ggample, the eandgionin actipityPdis met LAWY he
number of 1gCCEERAS hadpRed a}ﬁeHheqmnnﬂb% WAL in tBE mRmdHPARHR, M
ge uni 0

such as stora G 1, may store the nunber of accesses
after they ar ¢hecmmnedf tiMS@Htrecdsorbent ledst epnekbiosaameunt ofiimhaiadicated Bitber

of read operati E%F%Q%}EQQ%? maﬁgggegéncoqivgggl@unber of read

operations may >t ad ‘operations performed on
sectors of nore tharshéen bl ICK 3pihérmthe nEmiddion ideviidey. 340heetheth®d) is obt

R AT N A I T L S R
15 continue with activity 350 when the condition is met (indicated by "YES").
Activity 350 may scan for errors. Scanning in activity 350 may include
scanning only a portion of the memory device or the entire memory device.
Scanning in activity 350 may include at least one of device-based scanning,
block-based scanning, block-based random location scanning, and time-based
20  scanning.
Activity 350 may perform device-based scanning when the number of
read operations in the memory device exceeds or is at least equal to a selected
value (e.g., value M described above). In device-based scanning, activity 350
may read cells that have stored information and skip reading cells that have no
25  stored information. The cells having stored information may reside in one or
- more blocks of the memory device. In some embodiments, in device-based
scanning, scanning in activity 350 may rcaci both cells with stored information
and cells without stored information.
Activity 350 may perform block-based scanning when the number of
30 read operations in a block exceeds or is at least equal to a selected value (e.g.,
value B described above). In block-based scanning, activity 350 may read cells

in only a selected block when the number of read operations in the selected



20 nunber of wite operations in a block of the nenory device.
Activity 340 determ nes whether condition to scan for errors is net.
In activi tYO3%W5928¥e nunber of accesses in activity 338CHEGHPYII000S
conpared with a correspondi ng sel ected val ue set by activity 310. The
resul t of thebeRERREIAOS FRY]c8R EQEd I Re vivohi esledidievatriored by activityet .
25For exanple, the condition in activity 340 is met when a nunber of
read operatiodd®in the menory device exceeds or is at |east equal to
a sel ected val ue (%cgvirtyﬁ’?d & &x‘?&ﬁ%lb@@%@@%@&m 19dALi6R semNinB evhehor ed
in a storage device by act|V|¥ 310. In another exanple, the
condition in #uctiunbeyoBxad pperateansi e hlogk pxasbdsordnatdeast equal topeselactedns

in a block_of the.nenor evi c xceeds. Qf | .

sel ected vgl ug? 8.(%)?5',’ W\1/% uedeﬁr1 eeggr?vggdmal%c\k/('e a?édm#aﬁgﬁarlrogcg&gﬂesctsm?lg%’d
in a storage dewigesoymacichdtdlls aB4 tandom location Ima block teescaefaepbms, t he
condition in activity 340 is.nmet _when u r of read operatiqns in
a block of thePfEHBR wiar&%@&*%é@&&grs%aﬂtﬂgg;ﬁ{%afaa%#%ﬂ& opgay be

sel ect ed val Ugadeld-dih-a seiBled§alRe A8SLthe PAM: RDBY 8me Whbsdimbmy, theaddresed
in a storage device by activity 310. 5In another exanple, the

condi tion in afthevpndpnglpgation mst bevhBrctonrfiwp effsgifvalyeiand ap 8ddrassi ons i n
a bl ock of,sth r | . |

sel ect ed \}gl ugrﬁﬁgga.t%‘ ﬂ%gf{%rg&ﬁ%gggglﬁ%%aggoviesn{eﬁ% rgﬁ&l#@;&tg@ (g?tor ed
in a storage deanning fbyeramt raatl toperddén). [For ewaoiphs if aselestideraluehsnch as R,
condition in acijvity 340.is net en an amount 10 of tine_has passed
after the infdt ﬁa?’}dc}ﬁeRﬁ%eté’?léf?ésdl#vﬂwf‘ﬁgerr%’ﬁgr rbo%a@g,emgware% e anmount
of tinme exceedpem@fiodsSaréperfcdsd (v, aaditiona veud opbratibige. . Nitie ¢ athed
by a sel ected val ue, which nmay be s in activity shown

) t 31Q. . As
in FIG 3, whésfdaperationmey BRpsripred fagerd ol AR 1at9ion & $968 et
ndi cat eq5by N Jin (HIBLDAH1S AL 4HVest BR @ rafddnh Wehtlon3R0ne Mdfitiiadl 300

(i
may

read operation (13th read operation) may be determined based on the address of
the location in the 12th read operation and the offset value (which is 16 in this
example). For example, the address of the random location in the 13th read
operation may be determined from the address of the location in the 12th read
20  operation plus (or minus) the offset value. The offset value may be selected and
stored in a storage unit, such as the storage unit used in activity 310. In block-
based random location scanning, the offset value may be obtained by accessing
the storage unit where the offset value may be stored.
In some embodiments, the random location may include a location of a
25  page of a block. Thus, in some embodiments, the offset value may be selected
based on a number of pages in a block. For example, when a block has 64 pages
numbering from 0 to 63, the offset value may be from 1 to 62. In this example,
the address of the random page (to be scanned for errors) may be the address of
the page (one of the 64 pages) being read in the normal read operation plus (or
30  minus) the offset value such that the address of the random page may be within
the block.
Scanning in activity 350 may also perform block-based scanning when

the number of write operations in a block exceeds or is at least equalto a
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15continue with activity 350 when the condition is net (indicated by

"YES"). Activity 350 may scan for errors. Scanning in | VI 50
may i ncl ud%og%'ﬁ’ﬁ%?f‘ﬂg only a portion of the menory devi ?é'}/8¥29b%é1%00°
entire nmenory device. Scanning in activity 350 nmay include at | east

one of devi cesdlan@rvanga@i,Maluebl dekeridas sshvey; aniidingay bé sicled baetvity
random | ocati on scanni ng, and, tine-based 20scanni lvity

" A
350 may per f oBhR-daF ieéémgl&s%cﬂ“’% PR Ry TRl HOPR hﬂrﬁ]’g@?n i 1?18%@0 scan

operations inghne FEIE Y HRY IHSmEN oA 8 SeRMat ki 16BASH ol 8dmé Blodk.
sel ected val ue (e.qg., valnue M descri bed above). In device-based

scanni ng, acti vityA3Sescriigd ingBlE. 2e4 block may invhide murlidple gagast dherilorkn
having ot of od TTPBATIER SRERY Preeel Brert SHE ol dBy By cdipufC ' ©
nmenory devi ceorde fo0samBIIAG s8RIntial drdlerd@ v ifies phges edersedinné pages, and a
and el s wi { HSLRSESE SITGR U erlruty BTG PAEE LY Pos AP Por m
xcesds o 15 B B b e B

descri bed aboV&y.3, refivitycoR-masiead edlamfihepaseschitVint g bSYOVHIER 36hd
cells in ol y“%i@ 'i%%&&&iog'té?%‘ﬁe%%g?.tﬂgaeg qLigﬁEeIE& vﬁﬁ’@fs%g@@.s, In

t he sel ected k—exceeds or to the secon
sel ect ed val uavsi4redifaynuadictr of Wiite3herations has baet performed s a gk prel4 or m

o ock.based, 1 0o L5l L o SESHLAF A D NIDEE s Lo
|5\(; 2;;1?0% e-s gé,n mlé yfer Ricesdivith 880 abg\rexd cellnthat a6 lrdvisely wiitnshqg., cells
from the first page to the 14th page) to scan for errors. In some embodiments,
15  using the same example herein, activity 350 may read cells from the entire block
(including cells written in the 15th write operation) to scan for errors after the
15th write operation.
In some embodiments, the selected value may be chosen such that
activity 350 may reads cells from every page of a block to scan for errors every
20  time after cells from a page of the block is written. For example, the selected
value may be set at one (e.g., W=1). In other embodiments, to scan for errors,
the selected value may be chosen such that activity 350 may reads cells from
pages of a block only after at least one-half of a number of pages of block is
written. For example, the selected value may be set at one one-half number of
25  the pages of the block (e.g., W=(1/2) P, where P is the number of the pages of
the block).
Activity 350 may perform time-based scanning at time interval to scan
for errors. In time-based scanning, activity 350 may read cells that lllave stored
information to scan for errors. For example, if a selected value is 30 days (e.g.,
30 T corresponds to a value to 30 days), then every 30 days, activity 350 may read
cells that have stored information to scan for errors.

As described above in activity 350, information may be read from the

cells of the memory device to scan for errors based on one or more condition
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activity 350 may read cells at a randomlocation in a block to scan
for errors. The rate at which activity 350 may read the cells at
r andom | oc%P PWHI%EY be based on a sel ected val ue such thY §%W’H%w?9° I'n

sonme enbodi nent s, the address of the random | ocation nmay be a

function of aBezﬁéH&?t A‘b@hbl@o%%eﬁﬂoﬁiﬂﬁ?@&?eﬁ&nﬁﬂw tétestt iy ériwes irpther y
device during a normal nenory read operation (not, scanning for errors

read operat i oﬁf)fonﬂl?éllﬂnéﬁ%#ﬁ’lﬂé e?@“ﬁ’%@l@&%@é%‘l‘ﬁ@m%’@éﬂ as R is 12
and the offset val odmgrps %{Zéﬁ{né%ﬁﬁyor;& RAGAREsOREP ¢ 1dagad
operations are per orrre 6c tional read operation

(e.g., the 131r¢adrrganifoupaircmtfr®n)nenmyy badlspoé ffeaiemisd anddetertiniog IHCGE data a

random |l ocation to s 15err o this.exa

for the rahdoniFolEYf eﬁkﬁjﬁs)taﬁ%océé%{ vtvﬁﬂtl)r%lglmfpea 108[%%5?]? %%?C%ﬁﬁdread

oper ati on) WHYeaa@r&heﬂﬁmammemebaﬁae@mM@ ga,dxétmlsclotﬁm henylbecamipamdi n

the 12th read o&eratlon and t he_ of fset val ue 1S. 16 in tt%'%hﬁ
WATB Y3t h

exanpl e). For “adh$EEC @Wée@ddﬂ%g@%}m@ﬁ?of“&w d’Yﬁh tBE&"tfPWt‘PH

read operati ofymRY,3f “%gwtfzmﬂq tfd BB AT UK @RsmAEL bliRebOmBON N
the 12th read 20 operation plus (or mnus) the offset value, The

of f set val ue mc db?éa et cdd entl mevdckack bie) may iadisete rp gecugrenee ofauoRs ifs

t he storaqﬁ a1c5 n activity 310. In bl ock-based random | ocati on
scanni ng, the VAl ue may be obtai ned by accessing the storage
unit where the off&e&thmednumdnﬂa@nmeczmhmgefdr ertans mowdviendEbmap nckidet he

random | ocati on may incl ud ocatipon of a ock Thus,
in some enbodfERt SPFFI‘@P%ﬂ%f}?E‘{W%%Hf eﬁﬁ?oﬂégf‘é’éﬁngggﬁnﬁlﬁéfﬁ@ﬁs £
number of pag ‘iﬁfohﬁ'atﬁn B 9 curt-For BxaiIE, %calmgrfoﬂelfﬂr@ GkadfigRy 640 mages
nunbering fromO to 63, the offset value may be from 1l to 62. In this

exanpl e, the awdidsgscessing Fderensetshs phige dpvies tBéle?E‘&Wﬁé%I"ql@ge kvebr s)

may be thecad n
the nor malr ead Sspierins MR RrA Ry Ein ok SRnbdedg S A LR
that the addr ¢ssexdmpl¢he armoin ipfgeatienympeoasir Hithe tdliegdleyelkalues are
Scanni ng in act t y..al [ V\,hen

t he nunber of \lﬁ;rsid[ ép{ lsrggzg??btr%lse v;%ﬁaé;qﬁ{e?(' gslxdc%ég HQ §89w§ﬁ§]§&ﬂ}t o

equal to a sekeetiag thba[rum) (Te sgme emhbdxmeﬂvsdhsmfwrbm calioway bewpprﬁmnnay

be stored by acti vi 310. For ex 350 S

at one locati 8 cqﬁ@ymwﬁ%%ﬁgaﬁls&%gk f}é?” "ﬁﬁoﬁ%‘?ﬂ £%

informatigp t @orﬁ@l&ﬂnﬁocﬂheﬁt@o‘i &tﬁﬁroli&Qﬁtalﬂ?(ﬁbeﬁor,tshﬁa SAfEmblyaokirolfis 103

described in FIG 2, a é i nclude rmultiple pages. The block 5
p

may be writtest p@g@sw%ﬁglﬁtl Fteag;ol 3 eRPY ETeatingY Ch 8 ST fETER 08
sequenti al ordef 134 f FI?@ gal:&s@s ST L e g LT I@feréhcfz bél§.§ iP@ge,
i nter medi at e pages, a pag Since the blo be witten
page by page, mdnmrndnbmmdbteupmaf¢rm1$inia§0rm@ﬂim?e®p@lhd to t he nunber

of pages that have b? ?y g\gd I%]EI}Q correc;{l an error if one is found. For example, activity

25 360 may check the information to determine a bit error quantity (one or more
error bits that may occur) when an error in the information exists. Activity 360
may then correct the error when the bit ertor quantity is equal to or greater than
to a selected value. A correction unit, such as error correction unit 134 of FIG.
1, may perform the correction. In some embodiments, the correction unit may

30  correct the error when the bit error quantity is at least one. Thus, in these
embodiments, any error bit found may be corrected. In other embodiments, the
correction unit may correct the error only when the bit error quantity exceeds

some value for each number of bits scanned. The number of bits scanned may
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FIG 3, activity 350 may read cells of the pages that have been
witten after 10witing information to a new page. For exanple, if a
sel ected VHPEEM(03583Y (e.g., W-14) and if a nunber of MF?@%@P]&?‘PWS
has been perforned on a block is 14 (e.g., 14 pages have been

witten), thee gaf hiibeWbf BitsN8 alsCetb & oR kRiHpIE, Mhd OfrebBb ut ik correct
operation, activity 350 may read cells that are previously witten

(e.g., cells fireomorbalyfwhestthgbigereronuantity Exeasdpidirs)for ench sambeinf bits

errors. In sone_enbodi e 5 using the sane exanpl e herein,
activity 350 r\%@sﬁceoargﬁe{ggﬁﬁm}egibm the entire block (including cells

witten in the 15t AcWrity 8700pey apdatnfrackimgiafonmbtoom. dor exanpé,toae ot tnere
15th wite _operation.., I n sqne enhodinents, the sel.ected. valye nmay be
chosen such tH’é‘ﬂle%l@?ﬁ“?Frlaﬁ}(egfﬁ’@aﬂh‘?tycrjségeﬁ?y}élr?%t tl‘jra&ﬁ?igl\? W“ep%fgeéaé? a
bl ock to scan 08 MALEVIBYBIWis ?Qrf&rhi‘éﬁ. abt 8lanB®), bl 4 K15 IEIs pagRedort he
block is witten. For exanple, the selected value nmay be set at one

(e.g., WEI). rrost hemuahpiofirahapsratiops pesfosmed pn thet blogk may &e gespidodhy
val ue may be ¢ A ez AV ages
of a bl ock onﬁ@ﬁgﬂa le%%g'g" %i}g&@%&ﬂéﬁﬁgﬁ 3%8 fa nu ?ng%s%%ﬁ%gogglfga gﬁhg | ock
is witten. Fbiockxdrepltie, nuniter sficed bpataticads performediva thatblagk, aftes reset, 1s

P the imboestrEa sHERG vl gy sty S Ot wicsed"

perform ti me- hagae 3303V titdredst afiérBschinfod eitals bagedsonahe biher ealuegrage | n
ti me-based scanning, activity 350 may read cells that have tBtored
i nfor mat i on t Gedemeds dviteg Apthiity 37Rgpetied AP} way 19pedf B PEECECRIH ve i s

30 days (e.g. ’ac%g%élé REHHREROES FoP efan¥it, Ukethdd 30 rH@’ﬁ%eaﬂH&Qﬁh&Ver y 30

days, activity 350 nmay read cells that have stored information to
scan for err orgtivities, describedpbode startingelgorageiiratyi 330act i vi ty 350,

 nformatigy my be ket ahbiRubSlrientia 100G RIR hYv]6 b pertbitheAdAn
for errors”based onone or noré condition eindg net. correction
oper ati on may tixeorparshownedint anygarticebt omley. Bomoadtivities nlag beméppateds dndn
based on the sgan that is rgbt ained fr omﬁnsc(ﬁ.i Vit é“ 3 O.V efJevrer Sone
embodi ments, SCERTIGOTOE Y PBrs TH AL TP oS 7 BRI Yy €adi ng
i nformation frLefiieMiythesd dhswafin FIE@ 30 Ror efaniiilel i@h&l J00nhagotioneat a
5(e.g., new check bit 52‘ associated with the inf gr tign when the
i nf or mati on i £f more of activities 320, 330, and 370 when method 300 performs time-based
20  scanning. In some embodiments, method 300 may include the activities or
operations described with reference to FIG. 1 through FIG. 2 above and FIG. 4
and FIG. 6 below.
FIG. 4 is a chart showing a relationship between error rate and number of
read operations of memory device 201 of FIG. 2. In FIG. 4, X and N may
25  represent some particular numbers of read operations performed on memory
device 201. R1, R2, and R3 in FIG. 4 may represent error rates in relation to the
number of read operations. As shown in FIG. 4, the error rate may increase in a
linear fashion from R1 to R2 when the number of read operations is less than or
equal to X. When the number of read operations is more than X, the error rate
30  may increase in an exponential fashion from R2 to R3. Thus, in FIG. 4, the error
rate increases at a relatively higher rate when the number of read operations is at

least X. Therefore, in memory device 201, scanning for errors when the number

of the read operations is at least X may be more economical than scanning for
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read fromthe cells. Then, the ECC data (e.g., new check bits) my be
conpared with the ECC data (e.g., old check bits) assocgi .th the
i nformat i o‘ﬁbﬁﬁoé’ﬁgﬁs% information was witten into the %8%3 U%ﬁop)é’. A
m smat ch between the two ECC data (e.g., old and new check bits) may

i ndi cate an oegufsieaehOtunter of theirendldpeintionnik desstttandf) because thelchargeher

enbodi ments, scganning for errors.in activity, 350 may.includ

accessi ng spe@%gpﬁiﬁégﬁﬁ%mﬁ%ﬂé‘wﬁaﬂ@yﬁ’i?ﬁ’ﬁF%’h?ﬂe @@%‘tbSr%‘JéF mne if

errors in infgpromtdans NaY¥ nReUr. For exanple, scanning for errors in
activity 350 may 1 nclude accessing reference cells of the_device to

determine if vol t afesdnesssnborbyenty agiupdsr elsesd onegations spahifas FnithBn4i n

reference gell I it R LJm [ i
|t ot on iy RERcMniel Rt bl oy etdind1S) e BT Sl ENE S 11
limt (e.g., bheaat@lstragebd prrvietmeddrumsmdnojepice@Obgheavertdraates (hig., B,

exceeding the |im In sone. enbodi ments, .the reference.cells be
S borti on of &2 P RIGOmSSDRpEaT sy o BREUSNTmRY BE HORBY- TR
array 102 of [BFfsad dperbiiordOsuzR BB XEAF0M] 4/Bityshe detet@ftict @t 4 poinONhde the
processor, such as nenory control|er 103 oréprocessor 106 of FIG 1

(instead of aSTer faisstarttp shaw asigaificAntehanger Sor eARIGES ShPWNF ¥ of
FIG 1) myy a%&ﬁ%é&ﬁ&fﬂﬁh%ﬁq p!afrrt@w@éﬁoﬁ(ﬁngwm BlBLENRECHOE!S) In

the menory device to determne if errors in information occur. :
Activity 360 wenneciing BtIR2mdRY showsfa signéfiagt dhangeiin the slopodatiean R2
activity 25 360 check .t he inforpatd.on it t i ] ror
quantity (one agq ﬁr@%‘?lgt“éﬁ'tf’él?e sg?ptegn ef‘ﬁ%? Rn%%ld(%%éﬁﬁ)sgﬁgﬁl%gﬁn%b{rsb@%i n the
i nformati on exumber ofAedd opetayioROR isEhout hedd. dossree embbdimentsothe nimabert he
bit error quantity is equal.to or gr er nto | ected val ue. A
correction uniof‘,’e"‘éﬁe?faté%mé? [&e13 ag@}g%@%?é%ﬁlhﬂffp a%%'ﬁta%)ﬁgF&_ i o T\
perform the CREhEGiAR; sdanif g cBlRAd inBRhflionshRelRId RGhogleve! MY
30correct the error when the bit error quantity is at |east one.
Thus, in theséudvasearmusidsyice?§l, araystaryhenitbepembsiyp! Fad opeRbetsda:8-| n
ot her enbodi ng§§§atlg£§1 rection unit may correct the error only

!

when the bit ror quantity exceeds some value for each number of
bits scanned. The BlGifeshosf aietveork 60 adrdiegto dpemblodimantbétheof bits

S SO R REBh St I6, 5 BEGIASB A by T SR Lpe
bits in azgectadh dthatvid $capastivado3 AConréctiyn 3FDmapynchpidatveirddacki ng
| nfornation. @?;eleeé\é(gcgglegtion(? esgz{le rerr?l{agdiments, connection 563 may include an
internet connection.
System 561 may include a processor 510, an image sensor device 520, a
memory device 525, a memory controller 530, a graphics controller 540, a
25  circuit module 545, an input and output (/O) controller 550, a display 552, a
keyboard 554, a pointing device 556, peripheral device 558, and a bus 560 to
transfer information among the components of system 561. System 561 may
also include an antenna 570 to transmit and receive information wirelessly.
System 561 may also include a circuit board 502 on which some components of
30  system 561 may be located. In some embodiments, the number of components

of system 561 may vary. For example, in some embodiments, system 561 may

omit one or more of display 552, image sensor device 520, memory device 525,
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5 wvalues that is tracked in activity 330 may be reset to an initial
value after a scan for errors in activity 350 is perforned.  For
exanpl e, a‘V{JéP")éZ’ﬁ’P%ck is scanned for errors, the numbdCToPXPFER00s
operations performed on that block may be reset to the initial val ue

(e.g., zero) sadthalit ae@ilesss sSaknt 661 BhY DhdsaY eBodigichpsfissteid (0he
bl ock when the nunber of read operations perforned on that bl ock,

after reset, i%Fi@®lkast equal to the selected value (e.g., value B).

QG her val ues that ?g%egsro?@i‘@%a?%ncﬁﬁfeiavéeﬁé{-alsﬁﬂpﬁ%r&ﬁssrog%eé-s Probdssct

scan for errors ba on the other val®ues are perfor med. After
activity 370, wetinados@otarairacessentlloney includpaeapplitetiorapesifitt i es

descri bed above. For, exa net hod 300 nmay, re ther,. .
activiress qesermias Rl TASicNEe Pty o e fbieh Bor M gt

i ndi vi dual actchivietai 2 satort®l [FRccesal StBynan dichiie essinghe bee paxcésonmd i n
the order shown qr in any particular qrder. Sone activities rran}r/mbe
repeat ed, and “BfIH%lP”sc"W.O?fé%‘lﬁf T A maVSF?CBES"”&%(’J“Eﬂr?TBW \a
have nore or fc%ifﬁ’fané&fo‘ﬁfbée!s@&férﬁﬁﬁoﬁ BasSoSlte WhodeSs el ifforndatioiOThe

exanpl e, nethod 300 maz omt one or nore of activities 320, 330, and
370 when net hdafogagiqpahatds processerebibprsenis( 16 smiindigde digita ouput

enmbodi nent;s, . I I VL o] | QNS
Goscri bea 0 ¢ HeRR ol Ho TR b BB des b D RRSEAMAR®
and FI G 6 belsengor Bdvize 320ice neencdigrievishi2M ng a rel ati onshi p bet ween
error rate and nunbher of read o tions,af neno devi ce, 201. of FIG
2. In FIG 4, X a%&ﬁ%ﬁf}”j?e}”&g%@@ﬁ%’ i aﬁﬁ?‘?[%tﬁ“ff‘r’yﬂﬁ QFC o1
read oper ati oRgmRSHERETECMIDSYTRIABE Yenbér\Hat g AAMOBhixdRarapoitcHagzet N

FIG 4 may represent error rates in relation_to the nunber of read
operations. ASOuNeEhAcviss ECR) image srasaryng adi(d piag! it ease in a

l'inear faghion frOwé%wtdevi&sm%ayh{aﬁm@u(rfp%ne%elﬁ&@cheoﬁe,r@ﬁdnons i's

| ess than or equal to X' Wien the nunber read opérations is nore
than X, the emcobitilememodtiecwiwg, drracoadkiatipmobhptiex perrrample, mesohy davider om

R2 to R3. Thu i.n. Fl 4 .err I ' %a@%ﬁﬁﬁ L e .vely
hi gher rate \A/rijéq% r‘fﬂénc%drﬁo%?%%ﬁjlféagg&%Bgcﬁeg%#%ﬁé i's a g%’s%e’ %,gfah}!
Theref ore, i n ramionr sccesmaeor? (SR AM) alavice)g Tash memooy devidecsach heNANTber
of the read ope jgns is at Jeast X may. be no j.cal a
scanni ng for °éw gaﬁiﬁﬁﬁ“‘i’rﬁ eﬁﬁﬁﬁ_ﬁﬁ%ﬁf%ﬁ%%@ﬁ%%n?*@“ﬁess
than X, begausgenidt§ deV1adiC en 6dmé embbdigieMs MRémSoryRi¥viee 535 gay idchaidtony
greater when the nunber of read operations is X or nore. In sone
embodi ment's, &7 MeEbERbUHmeRis af mEBERL dyits 181 en2Qisdogcribedmpeye with
reference to FIG. 1 through FIG. 4.

Display 552 may include an analog display or a digital display. Display

552 may include a liquid crystal display (LCD), or a plasma display. Display

25 552 may receive information from other components. For example, display 552
may receive information that is processed by one or more of image sensor device
520, memory device 525, graphics controller 540, and processor 510 to display
information including text and images.

Circuit module 545 may include a circuit module of a vehicle. Circuit

30  module 545 may receive information from other components to activate one or
more subsystem of the vehicle. For example, circuit module 545 may receive
information that is processed by one or more of image sensor device 520,

memory device 525, and processor 510, to activate one or more of an air bag
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5 may be determined during a test. For exanple, during a test,
nuner ous read operations may be perfornmed on nenory deyi en
error rat &86@?§?°?°7R1, R2, and R3) corresponding to thécf@géx%mw&ﬂ
operations may be recorded. The nunber of read operations, such as X
in FIG 4, mayysten o4 eshidleedvebiciesepaitytalanhparel dbkiclemteot systamengt ar t s
to show a significant change. For exanple, as shown in FIG 4, 10 X
may be g:leterm"’ﬁ"hal Cat a point corresponding to R2 because the curve
connecting R, R2 agdnhd®kh HTIES 500, Sideh ke ARl ikdhaRGEmidhiddheaddbipe
between R2 and R3 relative to the slope between R and R2. Iné%gg
enbodi ment s, niedivmubbleSyseny ¥@dnapaekide s macine readakle medee 314
enbodi nment f : } X8, 4l

’ - db B nfenid?P s, OlenRROIE
1000 to ab(%ut %g’gl@{'}%ﬁ%%%ﬁ)l?%gglgggpﬁéé%@??ﬁgﬁlts nzec_ang%gg feor errors
i n informati ostosigemedia, mdanyenenyrydaeclidieg arselettriaal, opgweals 9r devi ce 201,
may start when the nunber of read operations (e.g., X) is at |east
1000. FIG 5 §H8W%E’Hﬁ%‘f%@l%°‘§bo according to an enbodi ment of the

i nvention. Networ kg ofehinaGtatiblesiedie sl 21573 mechyxbRtatothrenzon cat i ng
with 20 each other via a connection 563. Connection 563 i n¢] ude a

A
wired or w _rela%,ﬁﬁéia@émfé@ﬁ@ﬁ.(e-gﬂC%WeWBEWH@ﬂ%g,de?ﬁ%‘E?‘%ﬁﬁn 83 may
Lncl ude afoi NlgHEt, EANIRR 400 e SYSUATIOR ol (LS LyfiBorknlf STE9REAT

510, an inmage sor device 520, a nenory device 525, a nenory
control | er 53661 )pegioapingose oomoreodflths adsialies deseBbed kanein widdasnscsashe an
i nput and out L/ O troller 550, a display 552, a keyboard 554,
a pointing demel(gé%?ghgigl heral device 558, and a bus 560 to
transfer informati Upormatmgtadhe comprhaeitgsthe tomyiof thiSditclo®ys toernb61

may al so include an gntenna 570 tq tranpsmt and receive Jnformation

wirelessly. S;QE‘%‘%&IWS@Q “Frﬂ&? a5t|v§181 "}“ﬁﬁlisf?ﬂgaﬁrﬂws i “%Béé?’ﬁo ©BREMT ch
Some conp@Rentg, f 1adkkhed Hof SfdpuldYreRibledp@li@fl in 4 BorATer-RREDOS st S,
t he nunber of conmponents of system 561 may vary. For_exanp|.e, :%lgiasone

enbodi ment's, 4y SxeswesBIuReions definedia thersofype RIPSTAMS Singypt shrary giife
sensor devi ce ;g h heqwa&gm?@éevaﬁafé&e%%ag;.lgxmﬁéuaeesﬁﬂé-méy% em

561 may include an enbodi nent of system 10 1.
employed to create one or more software programs designed to implement and

perform the methods including the activities described herein. The programs

20  may be structured in an object-orientated format using an object-oriented
language such as Java or C++, Alternatively, the programs can be structured in a
procedure-orientated format using a procedural language, such as assembly or C.
The software components may corununicate using any of a number of
mechanisms well known to those skilled in the art, such as application program

25  interfaces or interprocess communication techniques, including remote
procedure calls. The teachings of various embodiments are not limited to any
particular programming language or environment.

The illustrations of systems and apparatus herein, such as systems 100,

561, and 562, and memory devices 201, and 525 are intended to provide a

30  general understanding of the structure of varions embodiments, and not as a
complete description of all the elements and features of apparatus and systems

that might make use of the structures described herein.
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Processor 510 may include a general -purpose processor, e.g., a
processor o conputer. Processor 510 may includ <
applicati o‘yhégg)é}((:)%}g%c Sintegrated circuit (ASIC, e.g., ?g‘i‘/grszoeggglg%{)ra
used in a cellular phone, or a digital canera or cancorder. Processor
510 may i nclude a Fhagbel eppasatps, cxvess rndmethodwf virprive epbpdnndeds or .
Processor 510, exec ne. or. . I a1yl { t o process
i nformation aﬁrg’?%jreo %’gf@?‘gé’éE%Eéid‘q?‘;?&é‘?“rlr‘g%%w q?%g%?%gﬁréﬁ on t hat

i s processed hympitesesaafulidsionmyd iskablydecediigg tiaduitoy simgte dr@nulti-

i nformation provided by other conpaonents of. system 561, such as by

i mage sensor QERFEEEr BEulgH: swgiﬁﬁrynﬁenlﬁé@bsé@a processors, ultlCAg s o

devi ce 5205may 4 d [c4tiPRERcHRthRIQThaadEy &hdtilayer,
(CMOS) imaae ?gdncgﬁkghgﬁ?ﬁgﬁ‘gﬁ%ﬁ%&%ﬁxefi arfég; or charge-cogpl edayer

devi ce (CCD) inmdgehipenaedmesh Surhepraragenngisygemamay furthebpe ipshigediayi ce
525 may i ncl udg, BoMOlARNRIE I PheI8Y HEGronft s WAL ALL foRvITRIHR! Y

devi ce, or a conoi I'on o or “exanp mory devi ce 525 may
i ncl ude a dynasihdartalepioonesgesssalnempntgrs((BRAMptapesongriters deskiop ¢ r andom

access nenory (SRA evice, a f|ash nory .devi ce such as NAND or
NOR f1 ash _rrenﬁf(-’va‘é g CRTpBifE Rl g TG "‘é‘%ﬁ(ﬂ“"&ﬁda Pash 20
mermory  deypcesidebplaSRAEaRIPHE S (H.6, MPB {MoYiof Bithae ERp&tsnBibup,MWildisle
one or nore enbodi ménts of nenory device 101 or 201 descrlbid above

wi th ref er encdayes Fplayen).vehislegrmedieal davices (e.g., hegrsmpaijorploodpaessure

i ncl ude an an ISPl o di splay. Display 552 nay
include a |i q%écgﬁggﬁggé@éﬁ%%gy a.?{i_ I:S or a plasnma display. D splay
25 552 may recei ve Thatboweatcsaiptibn end thelderwiogmiposteit somemnbagimenss ef
di spl ay 552 receive informti t.h [ [ S r re
of image sens Bl&&?}}?‘é’g?%‘i‘&ffb?e ?r%arsglﬂl g\}xi?glee %ﬁg?paéﬁ%pﬁggggggn%?glolf%
540, and psocessation 10thepertb&iimants nfaf driovaidrare struvtdral lopieal,eldctrivalj

images. Circuit nodul e 545 may include a cirtcujt nodule of a yvehicle.
Circuit 30 mo eSSy Ang Wg?ql@%qsvgnﬁhﬁ eSS Ei_ﬁe Q?WS@EHE?“EIBF?B nent s
to activate oRgsfibe FHsRunbibihg i B Teffurdsirod Slueihe seted] vevaIE @mples
circuit nodule 545 may receive information that is grocessed_by one

or more of i muepselyéymbrpogebiecerigims. Ramops afeaiutes 9o MeRbPHBERS s or
510, to acti V%e@ b%rl&:iQ&edrEHI & s%stﬁtﬂe@forr, tH@& of others. Many other embodiments

20 will be apparent to those of skill in the art upon reading and understanding the

above description. Therefore, the scope of various embodiments of the invention
is determined by the appended claims, along with the full range of equivalents to
which such claims are entitled.
The Abstract is provided to comply with 37 C.F.R. §1.72(b) requiring an
25  abstract that will allow the reader to quickly ascertain the nature and gist of the
technical disclosure. The Abstract is submitted with the understanding that it

will not be used to interpret or limit the scope or meaning of the claims.
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system of a vehicle, a vehicle security alarm and obstacle alert
systemin a vehicle. As shown in FIG 500, system 561 may

i ncl ude a machi ne-readabl e medi um 571. System 562 may i ncl ude a

machi ne-readabl e nmedi um 572. Each 5 of machi ne-readabl e nedia 571 and
572 may include a nenory, e.g., renovable storage nedia, and any
menory including an electrical, optical, or electromgnetic
conduct or . what is clafa®@hs:. 0f  Machi ne- readabl e media 571 and 572 may
contain thereon assocliated information (e.g., conputer or software
programinstructions and/or 10 data), which when executed, results in
a machi ne of system 561) perform ng one or nore of
the acti VI{I es n&@&@@%ggﬁh%rei n wth respect to the FIG 1 through

FI G 5. scanmmg)bnemetadu u@omdom@mpd Eh&aﬂakhngemdngde\mu\ehm aO:fonﬂlhblsfor

di scfosure one of ord |na Y, hF er st

mmnner |- vt S By PhaPbYs b ssdliondl Shnibh i tBhoF AbRA one ot a
conput er - r eadabhier e déassses o eclle (mlfqtlwt REmhrgskeics yad emaineurﬁmw{eqsa&éae
functions defl ed |nt{9he sof t war e gL m One of, ordinary skill in
the art will P e A GHERPR SO 7 SUEBY slg¥iatmivigen dhg eigrins
that may be emﬁuwemlg:degamncea@m@{en@f SraQffiwaidnd?y @diRs desi gned
to inplenent and performthe nethods including the activities

descri bed herein. The progranms 20 nay be structured in an

obj ect - or i gnt BfeEdeth@ HEdaikSI, me@ﬁh ROESRATheRMBEhd R RYHRLG B4 FInRS
Java or C++, Alternatively, rogranms_can be structured in a

pr ocedur e- YrFeateatarslls Bfr'fﬁﬁtneﬁ@i rfé‘”ﬁe prosedsauplssted waltpuage, such as
assenbly or C. The software conponents may conmuni cate using any of a
nunmber of mechanisms well known to those skilled in the art, such as
appl i cati oh pFhsgnethedxdickinrlf wbasingke aunber piasesssss cowprinen  oumbasiof read

t echni quesy el ighdidi ng remote procedure calls. The teachings of
various enbodiments are not limted to any particul ar programm ng

| anguage or environment. The illustrations of systems and appar at us
herein, sugh deV| and
525 are mfenglz%%? %8@%@?3135\9%56‘3&%%&?%% gﬂc}gr IP\Sgcoo p%g Sonythe

st ruct ur e winbeapf ad opemtmnis wﬁnmed andl selettedalsock cufmpihmh@r cdé:&(ctcs pf ihen

of all the gl‘ﬁ LS. and features of apparatus and systens that m ght
make use of thé Structures described herein.

5. The method of claim 3, wherein the number of read operations comprises the number
of read operations performed to multiple blocks of a plurality of blocks of the memory

device.

6. The method of claim 5, wherein the scanning is performed when the number of read

operations performed to at least one of the multiple blocks is at least 1000,

7. The method of claim 1, wherein the number of accesses comprises a number of write

operations.

8. The method of claim 1, wherein the condition for scanning is met when the aniount

of time is af least one day.
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The novel apparatus, systens, and nethod of various enbodi ments may
i nclude, be included, or used in electronic circuitry used in

hi gh- speed conputers, conmuni cation and signal processing circuitry,
single or nultiprocessor nodules, single or multiple enbedded
processors, mnmulti-core 5processors, data swtches, and
application-specific nodules including nultilayer, multi-chip

modul es.  Syich rappakRlbE ARl 18%&;}?;11?%&@%%%%@1&@ fc%h%ﬂl%qni%ﬁnatlon
sub- conponents within a vari et el ectroni c Systens uch
teIeV|S|on@mneébkﬁﬂaﬁnm@¥E§MWWES personal computers (e.g., |aptop
conput ers, gagtop conput ers, handhel d conmputers, tablet conputers,
etc.), works ions, radios, 10 video players, audio players (e.g.,
MP3 ( Mot i orenBadtgl meol'E:opecticm dade (PCC Y deda essheigftect wih tht afenslion whén tkes,

dical d L),
Cot top boxeoropag freran viel BEC e SrBRteDLEE it SRR e

drawi ngs i || usforatgorswdaeviiteadets tertlds. of the invention to enabl e those
skilled in the art to practice the enbodi nents of the 15i nvention.
O her enbodi nents nmay incorporate structural, |ogical, electrical,

process, amd DhdBéthedemyss 1, werelheh&bamrrggﬁm hike features or |ike
nunerals descri be substantlall simlar features t hr oug hout t he

several vi%dHne Eﬁ%l‘?ﬂf’eesmﬁ’é‘?@}c‘? fropi £5ferpRres FHlse O dht a‘PF’B‘?fé’ dpeset | s

and feat ur @serRfniSO WReBEDOMLEH e oM rdAEe ilFSintadES chahge%mﬁwoﬁat htiihied
for, those of others. Many ot her enbodi nents 20 will” be apparent to

those of skill in the art upon readi ng and understandlng t he above

description., Theheh@H &cldia cgﬁ.@ﬂgngf vari ous enbodi nents of the
invention is determ ned by the appended clains, along with the ful

range of edpEiTlinghEsbit Grghigemtsy of the anfasnation sied tih dbe TRIMEASYiERCT
is provided to conply with 37 CF. R 1.72(b) requiring an 25abstract
that will allow the reader to quickly ascertain the nature and gi st
of the teclni €k metheboivhimd ! cinprishimst ract is subnmitted with the

under st andi el 1lls ) deohBh P86y WALE LRI ol gL 5 B

scope or neanin I's clal
conpri sing: equaltoone.

13. The method of claim 11 comprising:
correcting error bits in the information when the bit error quantity in a sector of a block is

at least four.

14. A method, comprising:

reading cells in a first location in a block of a plurality of blocks of a memory device; and

scanning a second location in the block for errors in information stored in the second
location when a number of read operations in the first location exceeds a selected

value, wherein the second location is randomly selected.

15. The method of claim 14, wherein scanning the second location comprises reading

additional cells in the block.
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scanning for errors in information stored in a flash nmenory device
when a condition for scanning is net, wherein the condition for
scanning is based on at |east one of a nunber of accesses to cells of
the nenory device and an anount of tine passed after the information
was stored in the nmenory device, wherein the scanning conprises
reading cells in an entire nenory array of the nenory device. 2. The
nmet hod of claim 1, wherein the condition for scanning is net when the
nunber of accesses to cells of the nenory device exceeds a sel ected
val ue. 3. 1TheThretBad of daimi Hh hejgie resdimstip @eHmisdrin gpspaRteese sead
conpri ses @npiiBeiceRtd 5CAMORE bRk Mifrory dvicdne Method of claim 3,
wherei n the nunber of read operations conprises only the nunber of
read operations perforned to a selected block of a plurality of

bl ocks of eI I; o t ' i he
nunber of fﬂggT ope?%ﬁ %g%gslﬁggh‘g%wsl;e@% tfﬁg I%gﬁ%lgéror@% ngl‘J'Fscregta a%‘é@?@zﬁeg%}w
performed #ecknul tiple bl ocks of a plurality of blocks of the nenory
device. 6. The nethod of claim5, wherein the scanning is perforned
when the nunber of read operations perfornmed to at | east one of the
mul ti pl e bl8cKbe mathad of @aist 171 @B8ein the seddrd lom@tibiochbnoiiised Aileakstlone phgrofi n
t he nunberhogqucesses conprises a nunber of wite operations. 8.
The met hod™® °Cfaim 1, wherein the condition for scanning i s net when
the amount of time is at |east one day. 9. The nethod of claim1,

wherei n the scanni o} rises: . reading.the nfarmation fromcells of
t he rr,ermrylegde ' ngeﬂgﬂd’%&%‘&égi WBCrBWraGra%é’E?FSr %J‘Jc'g? gﬁ%ﬁ‘éo“( EERYVIgEata4 2
associ at ecemibdl dfitBe inh@iyTREVIOS) 0D erhetdde ah QSRS B8 deonki 6B6k:WA tid s ECC
dat a assocj at ed thh %he inforn?tion when the information was witten
into the cEPHonotthgadappss offedisd losptien Apifet vilHer ei n the scanni ng
conprises: reading reference information fromreference cells of the
menory devi ce; and determ ning whether val ues of the reference

i nf or mat i off- cHEsTaRhedfgiaigdOcomprisingyi t . 11. The method of claim 1

conpri si NGiccAghes NbREDEniRtoiblaiht Bffsdyad i ty of the information
stored in the nenory device.
21. A method, comprising:
writing information to a block of a memory device;
scanning at least a portion of the block for errors in information stored in the block based
on a number of write operations petformed on the block; and
scanning for errors in information stored in an entire memory array of the memory device

when a number of read operations in the meimory array exceeds a value.

22. The method of claim 21, wherein the information is written into first cells of the
block, and wherein scanning at least the portion of the block comprises reading second

cells of the block.

23. The method of claim 21, wherein the information is written into first cells of the
block, and wherein scanning at least the portion of the block comprises reading first cells

and second cells of the block.
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12. The method of claim 11 conprising: correcting at | east one error
bit in the information when the bit error quantity is at |east equal
to one. 13. The nethod of claim 11 conprising: correcting error bits
in the informati on when the bit error quantity in a sector of a block
is at least four. 14. A nethod, conprising: reading cells in a first
| ocation in a block of a plurality of blocks of a nmenory device; and
scanning a second |ocation in the block for errors in information

stored in the_second | ocati on when a _nunber of read operations in the
first | ocattonherecbeds! daigetls sheginsnting is perérrerd in Meorde domye At atacon

i's random ¥ febeet 8% lasthage e %EE‘ odd Qkflze&krﬁéc%nlﬁb at"l@n@{ &L Bmﬁ%ﬁ‘gpgfgg

the second | ocation conprrses reading additional s in't

16. The r’reﬁlﬁ@dsﬁ?lf%"{na‘iﬁﬁlllﬁihemﬂﬁéimgﬁééﬂiﬁh@ck§“ﬂ€§i€florned in response
to a read command received at a termnal of the nenory device. 17.
The nethod of claim 16, wherein the first |ocation conprises at |east
one page o0#5.-t hehdpetbid of rBim'Ehewnlm‘@homtamﬁng:htaieaﬂtﬂ% putier ef thet heck is

second | oc fo%edcaﬁl'zp%:ﬁ?%%e%tfaﬁﬁl?aa@gin%gga ctkwr} | ock. 19. The

nmet hod of eflocatl on is
provided at a term nal of the menory device, and wherei n an address

of the second ocat 0 s, a f.unction of the ss 0 i.r.s
| ocati on a%é(; J*. 3§ ‘? glam 2, %ﬁglnn%?%%g 8 G%SIt °%8ﬁﬁ're @?‘iﬁﬂfs
accessi ng @r&hﬂé«ﬁg&n@ﬁlﬁattsast@hémiﬂoﬁm:ﬁef siQiagesaifU}bck is written.

27. The method of claim 21 comprising:

. determining a bit error quantity of errors in information stored in the block.

28. The method of claim 27 comprising:
correcting at least one error bit of the information when the bit error quantity is at least

equal to one.

29. An apparatus comprising;

a circuit to set at least one condition to scan for errors in information stored in a memory
array of a flash memory device, wherein the condition to scan is based on at least
one of a number of accesses to cells of the memory device and an amount of time
passed after the information was stored in the memory device; and a component to
scan for errors in the information when the eondition is met, wherein the condition

to scan is stored in the flash memory device.
30. The apparatus of claim 29, wherein the component comprises a storage unit to store

a selected value, wherein the condition is met when a number of read operations

performed on the memory array exceeds the selected value.
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21. A nethod, conprising: witing information to a bl ock of a nenory
device; scanning at |least a portion of the block for errors in
information stored in the block based on a nunber of wite operations
performed on the block; and scanning for errors in information stored
in an entire menory array of the nmenory device when a nunber of read
operations in the menory array exceeds a value. 22. The nethod of
claim 21, wherein the information is witten into first cells of the
bl ock, and ein s | east .the portion af the hlaock

conpri ses ?leaggl"ﬁ@ppé’é‘ g @&‘F ?@ vgeren,ihe Gpiglqpient comPIIses & CRMYIFJR Coit theai m
21, wher ei funidteof BhDspERkibAd is witten into first cells of the bl ock
and wherein scanning at | east the portion of the block conprises
reading first cells and second cells of the bl ock. 24. The net hod
of claim 24 Wﬁ@ﬁﬁaﬁfﬂé’rdf Elalg29, Swlﬁﬁﬂﬁrf ﬂﬁ@'@?{g éd@n@d&n‘@ﬁ% fa sttt Eisfe
page of the block to a | ast page of ? d wherein scanni ng
at | east theclpeed ivalue.oWherpia Pcf@Rdltl@ﬂ [.ifeFTfebr"ﬁ@H %ﬁvlybwnre@%@pﬁlamns
page of t 21, wherein
scanning a lﬁgggoﬂt%el%oéf?]?gﬂenéﬁta lﬁ;}%ﬁc Ehﬁ%l%eﬁa?dﬁg‘d after each
page of a plurality of pages of the block witten. 26. The method of
claim 21, e I 1.0 .

Cert or e 10 By y&gag%;fgggg% 8RR O SRk rﬁgmgkseg 'a%&%-lt&% § cbily the,

I's writtemumt27of Fnkopestihad of clai m21 conprising: deternlnlng a b|t
error quantity of errors in information stored in the block. 28. The
nmet hod of claim 27 conprising: correcting at | east one error bit of

t he i nfor nit i The sypenratushé chint 2% rwhareirqﬂnanmhpqneh&oa:q:nkeea&tor@qlmait id orene.
29. An appareg& c9 iﬁhng: a Ci FUIt to s%t at ast .one condj.tion
to scan fot S¥FFet BY iCEH o e e W glﬁéﬁﬁ v of Pale Speratigisash
menory devpeefrmaner 2hlock dfeheqnenthiny hogy dxocsie 2 sklsctbbddad, on at | east one
of a nunmber of accesses to cells of the nmenory device and an anount
of time passed after the information was stored in the nenory devi ce;

and a conpzmemhe &PaBeRBdf tidin 84, hefeid fe tdBpdnBAQLIBELR A Wi 16 BAint the
condition is met, wherein the condition to scan Is stored in the

fl ash neml}lg;nb&gg,ﬁ Wiie operations.

36. The apparatus of claim 29, wherein the component comprises a storage unit to store
an offset value, wherein the component is to scan for errors at a location with an address

based on the offset value.

37. The apparatus of claim 29, wherein the component comprises a time keeper to

determine a time interval to scan for errors.
38. The apparatus of claim 37, wherein the time keeper comprises a real-time clock.

39. An apparatus comprising:

a memory array to store information; and
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30. The apparatus of claim?29, wherein the conponent conprises a
storage unit to store a selected value, wherein the condition is net
when a nunber of read operations perforned on the nenory array
exceeds the sel ected val ue. 31. The apparatus of claim 30, wherein
t he conponent conprises a counter to count the nunber of read
operations. 32. The apparatus of claim 29, wherein the conponent
conpri ses acahmmagetounirt fdr@nststhahaiahnttetasedbonar leaktes giribe RE read
condition is net vvhen read operat.ions perfornped
bl ock of the RIS B ap oL e qerpRectesl Bhien lsiqeenh corfgret o
apparatus of gh@tdls32ihe 6REE GletolNErag WBR IR M foSRUIBE isSe&mad.counter to
count the nunber of read operations. 34. The apparatus of claim 29,
wherein the conponent conprises a storage unit to store a selected
val ue, whesgi mhk ugpaqaﬂsdbf uﬁml 35 WiRkeinlMAE RoRpSHeAPR o @éan%f Lfor@RBEAIHONS
performed on a blo of the nmenory array exceeds the sel ected val ue.
35. The appurbs e.%reaﬂromraapm ig he mgyRar B piast in abaib Arie Akoue 209 i ses a
counter to count the nunber of wite operations. 36. The apparatus
of claim 29, wherein the conponent conprises a storage unit to store
an of f set 4l (Bhe yuperatyis roft dremciPapdwesin the gnereory gany fcompieges ormuralityapf
| ocati on a a t 0, 3
appar at Us. Py eGSRt e ek B KBS Reher BB of g
t o det er m ¢peragions i blavk of thalplwaditsltlarksfencecds o piested v88e. The appar at us
of claim37, wherein the tine keeper conprises a real-tine clock.
39. An apparatus conprising: a nenory array to store information; and
a conponend2.t (I'scaparhtos ofclamt 41, whardie thendompratit d tooase dhoselatedvahst a
nunmber' of read R |on r n the nenory array, wherein the
conponent ?agméé‘nﬁfﬁﬁf%"c?“ gﬁ)ﬁ %@’Oggfqog in the entire nemory array when
the information is scanned. 40. The apparatus of claim 39, wherein
t he conpongnt s to scan.for rors when the nunber of .read
oper at 1 et n i aPREAGH 9 SRFagD; ShARBAE TH00M SRS SORPAT0G DK ofe
appar.at us Klbcks) ﬂid%ﬁ&em\ﬂi@&@hﬂbnh’ﬁas I B3 Yot RY af 8P Idcaes 8 PiabicRli t Y
of bl ocks %Oa\/\herelr] E oﬁorrponent is to scan for errors when_a

f e RERLY]

nunber e the blocky Belk ipF therfampeRingisite (pad iberatien Beiads
a sel ect eda AtBdrdbocation at the selected block.

44. The apparatus of claim 43, wherein the component is to scan for errors at every

selected time interval.

45, A system comprising:

a flash memory device comprising a circuit to set a condition to scan for emors in
information stored in the fiash memory device, and a component to scan for errors in
the information stored in the flash memory device when the condition is met,
wherein the condition to scan is set based on at least one of a number of accesses to
cells of the memory device and an amount of time passed after the information was
stored in the memory device, wherein the component is configured to read cells in
an entire memory array of the flash memory device when the information is

scanned; and
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42. The apparatus of claim 41, wherein the conponent is to store the
sel ected val ue having a value of about 1000 to about 2000. 43. The
apparatus of claim 39, wherein the nenory device conprises a
plurality of blocks, and wherein the conponent is to scan for errors
at first location in a selected block anong the plurality of bl ocks
each time the conponent is to read information froma second | ocation
at the sel eppexdsdylopkeess ormFhen sigppdindbaBashenlogi davt8, wherein the
conponent is to scan for errors at every selected tine interval. 45.
A system conprising: a flash nenory device conprising a circuit to
set a cond4d. i Bire dystem@dniainods emiistigi n i nformation stored in the flash
menory device, and onent to scan for errors in the information
stored in ?W@qu%gwgwgﬁggﬁ%ﬁ%V?%@“%ﬁ%WFﬁhe condition is met, wherein
the condition to scan is set based on at |east one of a nunber of

accesses t C£$Is of the. nmepory device and an anount of tine passed
after the i ShsrattFERT GaUN 43 SUUSIE t he nenory device, wherein the

conmponent 4 5ix61QRhY PR td e BAMM&RIY Srrdy) an entire nenory array of
the flash nenory device when the information is scanned; and 23 a
processor to process information stored in the flash nenory device.
46. The system of claim 45 conprising: an antenna coupled to the
flash menory device. 47. The system of claim45 conprising: a pixel
array coupled to the flash nenory array. 24




